Adipose triglyceride lipase gene expression in human visceral obesity.
In comparison to subcutaneous (SC) fat, visceral adipose tissue is more sensitive to catecholamine-induced lipolysis and less sensitive to the antilipolytic effects of insulin. Variation in the expression of lipoprotein lipase (LPL) and hormone-sensitive lipase (HSL) have been reported. We therefore hypothesized that expression of adipose triglyceride lipase (ATGL) is different in visceral and SC depot and investigated whether ATGL mRNA expression is related to obesity, fat distribution and insulin sensitivity. ATGL, LPL, and HSL mRNA expression was measured in 85 paired samples of omental and subcutaneous adipose tissue in normal glucose tolerant lean and obese individuals. In addition, we included a subgroup of obese (BMI >30 kg/m2) individuals with either impaired or preserved insulin sensitivity determined by euglycemic-hyperinsulinemic clamps. ATGL mRNA levels are significantly decreased in insulin resistant obese subjects. Independently of body fat mass, omental ATGL mRNA correlates with fasting insulin concentration, glucose uptake during the steady state of the clamp and HSL mRNA expression. In obese, but not in lean subjects, LPL and HSL mRNA expression was significantly higher in omental compared to SC fat. In both depots, HSL mRNA was significantly lower in obese individuals. Visceral HSL mRNA expression is closely related to adipocyte size and fasting plasma insulin concentrations, whereas visceral fat area significantly predicts visceral LPL mRNA expression. ATGL mRNA expression is not significantly different between omental and SC fat. HSL, but not ATGL mRNA expression is closely related to individual and regional differences in adipocyte size. Impaired insulin sensitivity was associated with decreased ATGL and HSL mRNA expression, independently of body fat mass and fat distribution.